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(54)  Plurality  of  disk  away  units,  data  recording/reproducing  method  and  data  format 

(57)  Video  data  controllers  and  disk  array  units  are 
connected  with  an  independent  input  serial  transmis- 
sion  line  and  an  independent  output  serial  transmission 
line.  Data  is  serially  transmitted  between  the  video  data 
controllers  and  the  disk  array  units.  Data  of  the  video 

data  controllers  is  sent  with  time  slots  assigned  thereto. 
Data  has  a  synchronous  signal  at  the  beginning  thereof. 
The  synchronous  signal  synchronizes  with  time  slots. 
The  synchronous  signal  is  followed  by  commands/sta- 
tus  and  video  data. 
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Description 

The  present  invention  relates  to  a  data  recording/ 
reproducing  apparatus,  a  data  recording/reproducing 
method  and  a  data  format,  in  particular  to,  a  data  record- 
ing  apparatus,  a  data  recording/reproducing  method 
and  a  data  format. 

Generally,  in  a  data  recording/reproducing  appara- 
tus  such  as  a  hard  disk  drive  that  randomly  accesses 
data,  data  is  asynchronously  transmitted.  In  such  a  data 
recording/reproducing  apparatus,  a  reproduction  signal 
is  processed  with  a  clock  signal  reproduced  from  a  disk 
that  rotates.  However,  the  rotation  of  the  disk  does  not 
synchronize  with  a  reference  signal.  In  recently,  some 
data  recording/reproducing  apparatuses  have  a  struc- 
ture  of  which  the  rotation  of  the  disk  synchronizes  with 
an  external  signal.  However,  an  interface  of  these  ap- 
paratuses  inputs/outputs  data  (generally,  for  example 
SCSI  interface)  with  a  common  line  for  transmitting  com- 
mands  and  data.  Thus,  the  data  transmission  varies  de- 
pending  on  data  exchanged  between  an  initiator  and  a 
target. 

In  addition,  to  improve  the  record  density  of  hard 
disks,  data  record  frequencies  are  varied  corresponding 
to  the  record  positions  thereon.  Thus,  when  a  plurality 
of  hard  disk  drives  are  operated,  reproductions  signals 
thereof  may  not  synchronize  with  each  other. 

Thus,  when  data  transmission  rate  or  storage  ca- 
pacity  is  increased  with  a  plurality  of  hard  disk  drives, 
data  supplied  from  each  hard  disk  drive  should  be  tem- 
porarily  stored  in  for  example  a  memory  and  read  as 
blocks. 

However,  in  the  case  that  such  a  process  is  per- 
formed  with  a  data  recording/reproducing  apparatus 
that  requires  high  picture  quality,  when  data  is  recorded 
for  a  long  time,  high  data  transmission  rate  and  large 
storage  capacity  are  required.  Thus,  the  number  of  hard 
disk  drives  should  be  operated  in  parallel  increases. 

For  example,  video  data  of  for  example  D2  base 
band  requires  an  execution  transmission  rate  of  around 
1  20  Mbps  per  channel.  When  the  transmission  rate  per 
hard  disk  drive  is  around  24  Mbps,  five  hard  disk  drives 
are  required.  For  example,  when  the  number  of  chan- 
nels  is  six,  30  hard  disk  drives  are  required. 

The  execution  transmission  rate  is  a  value  of  which 
a  predetermined  data  amount  is  divided  by  a  total  time 
period  necessary  for  reading/writing  the  data  amount. 
In  other  words,  the  execution  transmission  rate  is  not  a 
transmission  rate  of  a  hard  disk  drive,  nor  an  instanta- 
neous  transmission  rate  of  an  interface  portion.  In  addi- 
tion,  it  is  assumed  that  on  each  channel,  a  plurality  or 
the  same  picture  of  the  same  recording/reproducing  ap- 
paratus  is  reproduced  or  recorded. 

However,  it  is  not  common  to  operate  as  many  as 
30  hard  disk  drives  in  parallel.  When  a  number  of  hard 
disk  drives  are  operated  at  the  same  time,  the  load  of  a 
portion  that  issues  commands  and  manages  the  hard 
disk  drives  becomes  large.  Thus,  since  the  process  of 

this  portion  takes  a  long  time,  the  execution  transmis- 
sion  rate  decreases  or  the  reliability  against  failures  of 
the  hard  disk  drives  deteriorates. 

Conventionally,  to  solve  such  a  problem,  an  appa- 
5  ratus  is  divided  into  a  plurality  of  disk  arrays.  Data  is 

distributed  to  a  plurality  of  hard  disk  drives.  In  addition, 
parities  calculated  with  the  data  are  also  used  to  secure 
redundancy.  By  operating  a  plurality  of  disk  array  units 
in  parallel,  the  transmission  rate  is  increased. 

10  Fig.  1  is  a  schematic  diagram  showing  the  structure 
of  a  conventional  disk  array  unit.  As  shown  in  Fig.  1  ,  in 
the  conventional  disk  array  unit,  a  plurality  of  hard  disk 
drives  are  connected  to  a  disk  array  controller  101  (in 
this  example,  six  hard  disk  drives  110  to  115  are  con- 

's  nected).  The  hard  disk  drives  110  to  114  are  used  to 
record  data.  The  disk  array  controller  101  assigns  input 
data  to  the  hard  disk  drives  110  to  114.  The  hard  disk 
115  records  only  parities  calculated  with  the  input  data. 

To  increase  the  transmission  rate  and  storage  ca- 
20  pacity,  a  data  recording/reproducing  apparatus  having 

a  plurality  of  disk  array  units  that  operate  in  parallel  has 
been  proposed.  Fig.  2  shows  an  example  of  the  struc- 
ture  of  this  data  recording/reproducing  apparatus. 

As  shown  in  Fig.  2,  in  the  conventional  data  record- 
25  ing/reproducing  apparatus,  video  data  controllers  201 

are  disposed  corresponding  to  individual  channels. 
Buffer  memories  21  0  to  21  5  corresponding  to  individual 
disk  array  units  220  to  225  are  connected  to  the  video 
data  controller  201  .  The  buffer  memories  21  0  to  21  5  of 

30  each  channel  are  connected  to  individual  disk  array 
units  220  to  225  by  a  SCSI  interface.  The  structure  of 
each  of  the  disk  array  units  220  to  225  is  the  same  as 
the  structure  of  the  conventional  disk  array  unit  shown 
in  Fig.  1  . 

35  However,  in  the  conventional  data  recording/repro- 
ducing  apparatus,  a  reproduction  request  issued  by  the 
video  data  controller  201  to  the  disk  array  units  220  to 
225  does  not  chronologically  synchronize  with  data  ob- 
tained  from  the  disk  array  units  220  to  225.  Thus,  to  syn- 

40  chronize  these  data  and  restore  data  of  one  channel, 
the  buffer  memories  210  to  215  corresponding  to  the 
disk  array  units  220  to  225  for  each  channel  and  a  mem- 
ory  control  circuit  (not  shown)  for  the  buffer  memories 
210  to  215  should  be  disposed.  To  prevent  video  data 

45  from  discontinuing,  the  video  data  controller  201  should 
always  monitor  the  data  amount  of  the  buffer  memories 
21  0  to  21  5  and  issue  a  data  transmission  request  to  the 
disk  array  units  220  to  225  when  the  data  amount  de- 
creases  to  a  predetermined  level.  Thus,  the  structure  of 

so  the  data  recording/reproducing  apparatus  becomes 
complicated  and  the  cost  thereof  increases. 

In  addition,  the  apparatus  should  control  the  video 
data  controllers  201  so  that  they  do  not  issue  commands 
to  the  disk  array  units  220  to  225  at  the  same  time.  Th  us, 

55  since  the  use  efficiency  of  the  bus  decreases,  it  is  diffi- 
cult  to  raise  the  execution  transmission  rate.  In  addition, 
although  the  disk  array  units  220  to  225  and  the  video 
data  controller  201  are  connected  with  a  SCSI  interface 

2 
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that  has  been  commonly  used  as  a  standard  hard  disk 
drive  interface,  the  SCSI  interface  is  basically  shared  by 
a  signal  input  and  a  signal  output.  Thus,  when  a  record 
request  and  a  reproduction  request  are  issued  from  vid- 
eo  data  controllers  201  of  different  channels,  a  time  to 
change  the  transmission  direction  is  required.  Thus,  the 
transmission  rate  deteriorates. 

In  addition,  for  the  SCSI  interface,  a  68-pin  cable  is 
required  (depending  on  the  applied  standard,  at  least 
50  pins  are  required).  To  construct  a  large-scaled  sys- 
tem,  a  number  of  cables  are  required.  In  addition,  since 
a  number  of  connection  points  are  required,  the  reliabil- 
ity  deteriorates.  Moreover,  a  large  cabinet  is  required  for 
the  mounting  area  of  the  connectors.  To  transmit  parallel 
data  for  a  long  distance,  many  drivers  are  required. 
Thus,  the  number  of  devices  of  the  circuitry  increases. 
Consequently,  the  area  for  the  devices  becomes  large. 

Various  respective  aspects  of  the  invention  are  de- 
fined  in  the  appended  claims. 

Embodiments  of  the  present  invention  can  provide 
a  data  recording/reproducing  apparatus,  a  data  record- 
ing/reproducing  method  and  a  data  format  that  allows 
data  to  be  effectively  transmitted  in  a  simple,  small,  and 
low-cost  structure. 

According  to  an  aspect  of  the  present  invention, 
there  is  provided  a  data  recording/reproducing  appara- 
tus  having  a  plurality  of  disk  array  units  for  recording/ 
reproducing  data,  comprising:  a  plurality  of  data  control- 
ling  portions  for  distributing  input  data  to  the  disk  array 
units;  and  an  independent  input  serial  transmission  line 
and  an  independent  output  serial  transmission  line  for 
inputting  and  outputting  data  between  the  plurality  of  da- 
ta  controlling  portions  and  the  disk  array  units,  wherein 
the  input  data  has  a  predetermined  length  and  is  divided 
into  time  slots  corresponding  to  the  number  of  the  plu- 
rality  of  data  controlling  portions,  the  input  data  being 
supplied  to  the  plurality  of  data  controlling  portions  with 
the  divided  time  slots,  the  plurality  of  data  controlling 
portions  operating  with  the  divided  time  slots,  and 
wherein  each  of  the  disk  array  units  comprises:  a  plu- 
rality  of  randomly  accessible  record  mediums;  record 
data  controlling  means  for  separating  the  input  data  re- 
ceived  from  a  relevant  data  controlling  portion  through 
the  independent  input  serial  transmission  line  into 
record  data  and  additional  data,  the  record  data  being 
recorded  to  the  randomly  accessible  record  mediums, 
the  additional  data  being  data  other  than  the  record  da- 
ta;  a  central  controlling  portion  for  inputting  the  addition- 
al  data  and  outputting  additional  data  corresponding  to 
the  reproduction  operation  of  each  of  the  diskarray  units 
when  data  is  reproduced  from  the  record  mediums;  and 
reproduction  data  controlling  means  for  inputting  repro- 
duction  data  reproduced  from  the  record  mediums  and 
the  additional  data  corresponding  to  the  reproduction 
operation,  adding  the  additional  data  corresponding  to 
the  reproduction  operations  to  the  reproduction  data, 
and  outputting  the  resultant  data  to  the  corresponding 
data  controlling  portion  through  the  independent  output 

serial  transmission  line. 
According  to  another  aspect  of  the  present  inven- 

tion,  there  is  provided  a  data  recording/reproducing 
method  for  causing  a  plurality  of  disk  array  units  to 

5  record/reproduce  data,  comprising  the  steps  of:  (1  )  dis- 
tributing  input  data  into  the  disk  array  units  with  time 
slots  corresponding  to  the  number  of  a  plurality  of  data 
controlling  portions  to  which  the  input  data  is  supplied; 
(2)  supplying  data  that  is  output  from  each  of  the  data 

10  controlling  portions  to  each  of  the  disk  array  units 
through  an  independent  input  serial  transmission  line 
disposed  between  each  of  the  data  controlling  portions 
and  each  of  the  disk  array  units,  the  independent  input 
serial  transmission  line  composing  a  serial  transmission 

is  line  portion  along  with  an  independent  output  serial 
transmission  line;  (3)  dividing  the  input  data  that  is  input 
at  step  (2)  into  record  data  and  additional  data,  the 
record  data  being  recorded  on  a  plurality  of  randomly 
accessible  record  mediums  that  comprise  each  of  the 

20  disk  array  units,  the  additional  data  being  data  other 
than  the  record  data;  (4)  inputting  the  additional  data 
and  outputting  additional  data  corresponding  to  a  repro- 
duction  operation  of  which  data  is  reproduced  from  each 
of  the  randomly  accessible  record  mediums;  and  (5)  in- 

25  putting  reproduction  data  reproduced  from  each  of  the 
record  mediums  and  additional  data  corresponding  to 
the  reproduction  operation,  adding  the  additional  data 
corresponding  to  the  reproduction  operation  to  the  re- 
production  data,  and  outputting  the  resultant  data  to 

30  each  of  the  data  controlling  portions  through  the  inde- 
pendent  output  serial  transmission  line. 

According  to  still  another  aspect  of  the  present  in- 
vention,  there  is  provided  a  data  format  of  data  being 
input/output  to/from  a  plurality  of  diskarray  units,  where- 

35  in  each  of  the  disk  array  units  has  an  independent  input 
serial  transmission  line  and  an  independent  output 
transmission  line  that  compose  a  serial  transmission 
line  portion,  wherein  data  that  is  input/output  to/from 
each  of  the  disk  array  units  through  the  serial  transmis- 

40  sion  line  portion  is  composed  of  data  regions  that  are 
synchronous  signal  data,  command  data  for  causing 
each  of  the  disk  array  units  to  perform  a  record  operation 
and/or  a  reproduction  operation,  status  data  that  repre- 
sents  the  record  state  and/or  reproduction  state  of  each 

45  of  the  disk  array  units,  and  record  and/or  reproduction 
data  for  each  of  the  disk  array  units. 

According  to  embodiments  of  the  present  invention, 
the  input  data  having  predetermined  length  is  divided 
into  time  slots  corresponding  to  the  number  of  the  plu- 

50  rality  of  data  controlling  portions  and  is  inputted  by  each 
of  the  plurality  of  data  controlling  portions  with  the  divid- 
ed  time  slots.  In  addition,  the  plurality  of  data  controlling 
portions  operates  with  the  divided  time  slots  to  prevent 
the  plurality  of  data  controlling  portions  from  reading/ 

55  writing  data  from/to  a  common  disk  array  unit  at  the 
same  time.  Thus,  data  can  be  effectively  transmitted. 

In  addition,  according  to  embodiments  of  the 
present  invention,  the  plurality  of  data  controlling  por- 

3 
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tions  and  the  disk  array  units  are  connected  with  an  in- 
dependent  input  serial  transmission  line  and  an  inde- 
pendent  output  serial  transmission  line.  Since  the 
mounting  area  for  the  connectors  is  small,  the  size  of 
apparatus  can  be  reduced.  When  data  is  reproduced 
from  the  disk  array  units,  each  of  the  disk  array  units 
operate  nearly  at  the  same  time.  Thus,  the  reproduction 
data  synchronizes  on  the  independent  output  serial 
transmission  line.  Therefore,  unlike  with  the  convention- 
al  structure,  a  buffer  memory  that  synchronizes  data  is 
not  required.  Thus,  the  structure  of  the  apparatus  can 
be  simplified  and  the  cost  thereof  can  be  reduced. 

The  invention  will  now  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  drawings, 
throughout  which  like  parts  are  referred  to  by  like  refer- 
ences,  and  in  which: 

Fig.  1  is  a  schematic  diagram  showing  the  structure 
of  a  conventional  disk  array  unit; 
Fig.  2  is  a  s  schematic  diagram  showing  an  example 
of  the  structure  of  a  conventional  data  recording/re- 
producing  apparatus; 
Fig.  3  is  a  schematic  diagram  showing  an  example 
of  the  structure  of  a  data  recording/reproducing  ap- 
paratus  according  to  the  present  invention; 
Fig.  4  is  a  schematic  diagram  showing  a  data  format 
of  the  data  recording/reproducing  apparatus  ac- 
cording  to  the  present  invention; 
Fig.  5  is  a  schematic  diagram  showing  an  example 
of  the  structure  of  a  disk  array  unit  used  in  the  data 
recording/reproducing  apparatus  according  to  the 
present  invention;  and 
Fig.  6  is  a  timing  chart  showing  an  example  of  the 
operation  of  the  data  recording/reproducing  appa- 
ratus  according  to  the  present  invention. 

Next,  with  reference  to  the  accompanying  draw- 
ings,  an  embodiment  of  the  present  invention  will  be  de- 
scribed.  Fig.  3  shows  an  example  of  the  structure  of  a 
data  recording/reproducing  apparatus  according  to  the 
present  invention.  The  data  recording/reproducing  ap- 
paratus  can  input  and  output  high  quality  video  data  on 
a  number  of  channels. 

In  other  words,  as  shown  in  Fig.  3,  the  data  record- 
ing/reproducing  apparatus  according  to  the  embodi- 
ment  has  video  data  controllers  1  to  6.  The  video  data 
controllers  1  to  6  input/output  video  data  of  individual 
channels.  The  video  data  is  data  compressed  corre- 
sponding  to  for  example  MPEG  standard.  In  this  embod- 
iment,  parallel/serial  (P/S)  converters  10  to  15  and  se- 
rial/parallel  (S/P)  converters  20  to  25  are  disposed.  The 
video  data  controllers  1  to  6,  the  P/S  converters  10  to 
15,  and  the  S/P  converters  20  to  25  structure  a  data 
processing  block.  The  data  recording/reproducing  ap- 
paratus  according  to  the  embodiment  has  a  plurality  of 
disk  array  units  (in  this  example,  disk  array  units  30  to 
35). 

The  video  data  controllers  1  to  6  share  a  48-bit  in- 

dependent  input  data  bus  and  a  48-bit  independent  out- 
put  data  bus.  Video  data  of  the  video  data  controllers  1 
to  6  is  supplied  as  48-bit  parallel  data  along  with  com- 
mand  data  to  the  output  data  bus.  In  the  output  data  bus, 

5  the  video  data  is  divided  as  eight-bit  blocks  and  supplied 
to  the  P/S  converters  10  to  15.  Thereafter,  the  P/S  con- 
verters  1  0  to  1  5  convert  the  parallel  data  into  serial  data 
and  supplies  the  parallel  data  to  the  disk  array  units  30 
to  35  through  a  serial  transmission  line  S-IN.  On  the  oth- 

10  er  hand,  video  data  of  the  disk  array  units  30  to  35  is 
supplied  as  serial  data  along  with  status  data  to  the  S/ 
P  converters  20  to  25  through  a  serial  transmission  line 
S-OUT.  The  S/P  converters  20  to  25  convert  the  serial 
data  into  eight-bit  parallel  data.  The  eight-bit  parallel  da- 

15  ta  is  combined  into  48-bit  parallel  data  and  supplied  to 
the  video  data  controllers  1  to  6  through  the  input  data 
bus. 

Since  the  serial  transmission  lines  S-IN  and  S-OUT 
are  independently  disposed,  from  a  view  point  of  the 

20  disk  array  unites  30  to  35,  a  simultaneous  operation  of 
which  data  is  received  from  the  serial  transmission  line 
S-IN  and  data  is  sent  to  the  serial  transmission  line  S- 
OUT  can  be  performed. 

Fig.  4  shows  a  format  of  data  transmitted  with  the 
25  serial  transmission  lines  S-IN  and  S-OUT.  The  data  has 

a  synchronous  signal  at  the  beginning  thereof.  The  syn- 
chronous  signal  is  followed  by  command  data  or  status 
data  that  has  a  predetermined  amount  of  data.  The  vid- 
eo  data  controllers  1  to  6  place  commands  for  the  disk 

30  array  units  30  to  35  in  the  command  data.  In  addition, 
the  disk  array  units  30  to  35  place  statuses  correspond- 
ing  to  the  commands  or  statuses  representing  the  cur- 
rent  situation  in  the  status  data  and  send  the  resultant 
data  to  the  video  controllers  1  to  6. 

35  The  command/status  data  is  followed  by  video  data 
for  1.01  sec  (30  frames)  that  is  equally  divided  by  the 
number  of  disk  array  units  30  to  35  (namely,  six  units). 
The  video  data  is  sent  from  the  video  data  controllers  1 
to  6  to  the  disk  array  units  30  to  35  or  from  the  disk  array 

40  units  30  to  35  to  the  video  data  controllers  1  to  6. 
Fig.  5  is  a  block  diagram  showing  an  example  of  the 

structure  of  a  disk  array  unit  used  in  the  data  recording/ 
reproducing  apparatus  according  to  the  present  inven- 
tion.  In  the  disk  array  unit  according  to  the  embodiment, 

45  when  data  is  recorded,  input  data  of  a  particular  video 
data  controller  is  supplied  to  an  S/P  converter  41 
through  a  serial  transmission  line  S-IN.  The  input  data 
is  composed  of  a  synchronous  signal,  command  data, 
and  video  data  corresponding  to  the  format  shown  in 

so  Fig.  4.  The  input  data  is  converted  into  parallel  data  by 
an  S/P  converter  41  and  supplied  to  a  record  data  con- 
troller  42.  When  the  record  data  controller  42  detects  a 
synchronous  signal  at  the  beginning  of  the  input  data, 
command  data  preceded  by  the  synchronous  signal  is 

55  supplied  to  a  command  FIFO  43. 
On  the  other  hand,  video  data  preceded  by  the  com- 

mand  data  is  supplied  from  the  record  data  controller  42 
to  a  data  multiplexer  44.  Hard  disk  drives  60  to  64  that 

4 
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record  video  data  are  connected  to  the  data  multiplexer 
44  through  respective  SCSI  protocol  controllers  (SPCs) 
50  to  54.  A  parity  calculating  circuit  45  is  connected  to 
the  data  multiplexer  44.  A  hard  disk  drive  65  that  records 
parity  data  is  connected  to  the  parity  calculating  circuit 
45  through  an  SPC  55.  The  SPCs  50  to  55  are  connect- 
ed  in  series.  One  end  of  the  SPCs  50  to  55  is  connected 
to  a  CPU  46.  The  data  multiplexer  44  distributes  video 
data  to  the  hard  disk  drives  60  to  64.  The  hard  disk  drives 
60  to  64  record  the  distributed  video  data.  At  this  point, 
parity  data  calculated  by  the  parity  calculating  circuit  45 
is  recorded  to  the  hard  disk  drive  65. 

When  a  sequence  of  the  record  operations  has 
been  normally  completed,  the  CPU  46  issues  status  da- 
ta  that  represents  that  the  sequence  has  been  normally 
completed.  After  the  status  data  is  stored  in  a  status 
FIFO  47,  the  status  data  is  supplied  to  a  reproduction 
data  controller  48  at  a  predetermined  timing.  The  repro- 
duction  data  controller  48  generates  a  synchronous  sig- 
nal  and  adds  status  data  to  the  synchronous  data.  The 
resultant  data  is  supplied  to  a  P/S  converter  49.  The  syn- 
chronous  signal  and  the  status  data  are  converted  into 
serial  data  by  the  P/S  converter  49.  Information  that  rep- 
resents  that  data  has  been  recorded  is  sent  to  a  relevant 
video  data  controller  through  the  serial  transmission  line 
S-OUT. 

When  data  is  reproduced  from  the  disk  array  unit 
according  to  the  embodiment,  command  data  that 
cause  video  data  to  be  reproduced  is  supplied  from  a 
particular  video  data  controller  through  the  serial  trans- 
mission  line  S-IN.  Corresponding  to  the  request  of  the 
command  data,  video  data  recorded  in  the  hard  disk 
drives  60  to  64  and  parity  data  recorded  in  the  hard  disk 
drive  65  are  read  and  they  are  combined  by  the  data 
multiplexer  44.  The  resultant  video  data  is  supplied  to 
the  reproduction  data  controller  48.  In  addition,  the  CPU 
46  generates  status  data  corresponding  to  the  repro- 
duction  operation.  This  status  data  is  stored  in  the  status 
FIFO  47.  Thereafter,  the  status  data  is  supplied  to  the 
reproduction  data  controller  48  at  a  predetermined  tim- 
ing.  The  reproduction  data  controller  48  generates  a 
synchronous  signal  and  adds  status  data  and  video  data 
to  the  synchronous  signal.  The  resultant  data  is  supplied 
to  the  P/S  converter  49.  The  P/S  converter  49  converts 
the  synchronous  signal,  status  data,  and  video  data  into 
serial  data.  The  serial  data  is  output  through  the  serial 
transmission  line  S-OUT. 

Fig.  6  is  a  schematic  diagram  showing  timings  of 
which  the  video  data  controllers  1  to  6  of  the  data  re- 
cording/reproducing  apparatus  according  to  the  embod- 
iment  of  the  present  invention  send  data  to  the  disk  array 
units  30  to  35.  As  shown  in  Fig.  6,  a  time  period  for  1  .01 
seconds  that  is  equivalent  to  30  frames  of  video  data  is 
divided  into  time  slots  corresponding  to  the  number  of 
video  data  controllers  being  connected.  The  video  data 
controllers  are  assigned  to  individual  time  slots.  Thus, 
the  video  data  controllers  1  to  6  are  prevented  from  is- 
suing  data  record/reproduction  requests  at  the  same 

time. 
For  example,  when  the  video  data  controller  1 

records  video  data,  video  data  for  1  .01  seconds  (equiv- 
alent  to  30  frames)  stored  in  the  memory  is  sent  to  the 

5  disk  array  units  30  to  35  through  the  serial  transmission 
line  S-IN.  At  this  point,  after  the  synchronous  signal  and 
command  C1,  video  data  W1  of  which  video  data  for 
1  .01  seconds  is  divided  by  the  number  of  diskarray  units 
(in  this  case,  six  units)  is  sent  to  the  disk  array  units  30 

10  to  35  through  the  serial  transmission  line  S-IN.  In  this 
example,  the  command  C1  causes  video  data  received 
thereafter  to  be  recorded  in  the  hard  disk  drives  of  the 
disk  array  units  30  to  35. 

As  described  above,  in  the  disk  array  units  30  to  35, 
is  when  the  command  C1  is  received,  the  video  data  W1 

is  distributed  to  the  hard  disk  drives  60  to  64  by  the  data 
multiplexer  44.  In  addition,  the  parity  data  generated  by 
the  parity  calculating  circuit  45  is  recorded  to  the  hard 
disk  drive  65.  When  the  sequence  of  these  operations 

20  has  been  normally  completed,  a  status  S1  that  repre- 
sents  the  normal  completion  of  the  sequence  is  added 
to  the  synchronous  signal.  The  resultant  signal  is  sent 
to  the  video  data  controller  1  through  the  serial  trans- 
mission  line  S-OUT.  Thus,  the  sequence  of  the  opera- 

25  tions  is  completed. 
On  the  other  hand,  when  the  video  data  controller 

4  reproduces  video  data  R4  recorded  in  the  disk  array 
units  30  to  35,  the  video  data  controller  4  requests  the 
disk  array  units  30  to  35  to  reproduce  the  video  data  R4 

30  with  a  command  C4.  Thus,  as  described  above,  the  disk 
array  units  30  to  35  read  the  video  data  R4  from  the  hard 
disk  drives  60  to  64  therein.  In  contrast  to  the  record 
operation,  the  distributed  video  data  R4  is  combined  by 
a  data  multiplexer.  The  video  data  R4  is  added  to  the 

35  synchronous  signal  and  the  status  S4.  Thereafter,  the 
resultant  data  is  sent  through  the  reproduction  data  con- 
troller  48  and  the  serial  transmission  line  S-OUT.  The 
resultant  data  is  converted  into  parallel  data  by  an  S/P 
converter  and  sent  to  the  video  data  controller  4. 

40  The  video  data  R4  is  read  by  the  disk  array  units  30 
to  35  nearly  at  the  same  time.  Thus,  the  video  data  R4 
synchronizes  on  the  serial  transmission  line  S-OUT. 
Consequently,  from  a  view  point  of  the  video  data  con- 
troller  4,  video  data  is  sent  through  a  high  speed  data 

45  bus.  Thus,  it  is  not  necessary  for  the  user  to  consider  a 
plurality  of  disk  array  units  and  to  perform  complicated 
processes. 

In  this  data  recording/reproducing  apparatus  ac- 
cording  to  the  embodiment,  because  of  the  following 

so  reason,  the  independent  serial  transmission  lines  S-IN 
and  S-OUT  are  used.  In  other  words,  when  the  above- 
described  operations  are  performed  with  a  single  serial 
transmission  line,  since  the  video  data  R4  correspond- 
ing  to  the  command  C4  is  sent  with  a  time  slot  assigned 

55  to  the  video  data  controller  4,  a  buffer  memory  that  tem- 
porarily  stores  the  video  data  R4  should  be  disposed.  In 
addition,  a  control  circuit  that  controls  the  operation  for 
the  buffer  memory  is  required.  Thus,  the  structure  of  the 

5 
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resultant  circuit  becomes  complicated. 
Although  a  single  serial  transmission  line  can  be 

time-shared  with  a  free  time  resulting  from  high  speed 
record/reproduction  operations,  the  high  transmission 
rate  obtained  in  the  disk  array  structure  cannot  be  effec- 
tively  used. 

As  described  above,  according  to  the  data  record- 
ing/reproducing  apparatus  of  the  embodiment,  since  da- 
ta  reproduced  from  the  disk  array  units  30  to  35  is  syn- 
chronized,  an  extra  control  operation  is  not  required  un- 
like  with  the  conventional  structure.  Moreover,  in  the 
disk  array  units  30  to  35,  data  is  successively  recorded 
or  reproduced  corresponding  to  commands  received 
from  the  video  data  controllers  1  to  6.  Thus,  an  extra 
buffer  memory  and  its  control  are  not  required,  thereby 
simplifying  the  structure  of  the  apparatus  and  reducing 
the  cost  thereof. 

In  addition,  since  commands  and  data  are  simulta- 
neously  sent  in  a  fixed  format,  the  circuit  of  the  interface 
portion  is  simple.  Moreover,  since  video  data,  com- 
mands,  and  statuses  of  the  video  data  controllers  1  to 
6  are  exchanged  in  time  periods  assigned  with  time 
slots,  an  arbitrating  operation  that  prevents  a  plurality  of 
video  data  controllers  1  to  6  from  issuing  commands  at 
the  same  time  and  that  prevents  data  from  becoming 
discontinuous  because  of  excessive  access  of  the  disk 
array  units  30  to  35  by  one  of  the  video  controllers  6  is 
not  required.  Thus,  the  apparatus  can  be  simply  control- 
led  and  data  can  be  effectively  sent. 

Since  the  disk  array  unites  30  to  35  operate  with 
reference  to  the  synchronous  signal  received  through 
the  transmission  line  S-IN,  it  is  not  necessary  to  route 
excessive  cables  for  time  slots. 

In  addition,  since  the  video  data  controllers  1  to  6 
and  the  disk  array  units  30  to  35  are  connected  with  the 
serial  interface  composed  of  the  independent  serial 
transmission  lines  S-IN  and  S-OUT,  they  can  be  easily 
connected.  Moreover,  the  mounting  area  of  the  connec- 
tors  is  reduced  in  comparison  with  the  structure  of  which 
many  cables  are  used.  Thus,  the  maintenance  and  in- 
spection  of  the  apparatus  can  be  easily  performed  and 
troubles  can  be  suppressed.  In  addition,  the  cost  for  the 
cables  can  be  reduced. 

In  the  above  description,  an  embodiment  of  the 
present  invention  has  been  described.  However,  the 
present  invention  is  not  limited  to  such  an  embodiment. 
Instead,  various  modifications  can  be  made  in  other  em- 
bodiments,  using  the  engineering  concepts  of  the 
present  invention. 

For  example,  in  the  above-described  embodiment, 
the  recording/reproducing  block  is  composed  of  a  plu- 
rality  of  disk  array  units  30  to  35.  Instead,  the  recording/ 
reproducing  block  may  be  composed  of  one  disk  array 
unit. 

Moreover,  in  the  above-described  embodiment, 
record  data/reproduction  data  may  be  data  of  which  vid- 
eo  data  and  audio  data  are  mixed. 

As  described  above,  the  input  data  having  a  prede- 

termined  length  is  divided  into  time  slots  corresponding 
to  the  number  of  the  plurality  of  data  controlling  portions 
and  is  inputted  by  each  of  the  plurality  of  data  controlling 
portions  with  the  divided  time  slots.  In  addition,  the  plu- 

5  rality  of  data  controlling  portions  operates  with  the  divid- 
ed  time  slots  to  prevent  the  plurality  of  data  controlling 
portions  from  reading/writing  data  from/to  a  common 
disk  array  unit  at  the  same  time.  Thus,  data  can  be  ef- 
fectively  transmitted. 

10  In  addition,  the  plurality  of  data  controlling  portions 
and  the  disk  array  units  are  connected  with  an  independ- 
ent  input  serial  transmission  line  and  an  independent 
output  serial  transmission  line.  Since  the  mounting  area 
for  the  connectors  is  small,  the  size  of  apparatus  can  be 

is  reduced.  When  data  is  reproduced  from  the  disk  array 
units,  each  of  the  disk  array  units  operate  nearly  at  the 
same  time.  Thus,  the  reproduction  data  synchronizes 
on  the  independent  output  serial  transmission  line. 
Therefore,  unlike  with  the  conventional  structure,  a  buff- 

20  er  memory  that  synchronizes  data  is  not  required.  Thus, 
the  structure  of  the  apparatus  can  be  simplified  and  the 
cost  thereof  can  be  reduced. 

1.  Data  recording/reproducing  apparatus  having  a 
plurality  of  disk  array  units  for  recording/reproduc- 
ing  data,  comprising: 

30 
a  plurality  of  data  controlling  portions  for  distrib- 
uting  input  data  to  the  disk  array  units;  and 
an  independent  input  serial  transmission  line 
and  an  independent  output  serial  transmission 

35  line  for  inputting  and  outputting  data  between  a 
said  plurality  of  data  controlling  portions  and 
the  disk  array  units, 
wherein  the  input  data  has  a  predetermined 
length  and  is  divided  into  time  slots  correspond- 

ed  ing  to  the  number  of  said  plurality  of  data  con- 
trolling  portions,  the  input  data  being  supplied 
to  said  plurality  of  data  controlling  portions  with 
the  divided  time  slots,  said  plurality  of  data  con- 
trolling  portions  operating  with  the  divided  time 

45  slots,  and 
wherein  each  of  the  disk  array  units  comprises: 
a  plurality  of  randomly  accessible  record  medi- 
ums; 
record  data  controlling  means  for  separating 

so  the  input  data  received  from  a  relevant  data 
controlling  portion  through  the  independent  in- 
put  serial  transmission  line  into  record  data  and 
additional  data,  the  record  data  being  recorded 
to  the  randomly  accessible  record  mediums, 

55  the  additional  data  being  data  other  than  the 
record  data; 
a  central  controlling  portion  for  inputting  the  ad- 
ditional  data  and  outputting  additional  data  cor- 

25  Claims 
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responding  to  the  reproduction  operation  of 
each  of  the  disk  array  units  when  data  is  repro- 
duced  from  the  record  mediums;  and 
reproduction  data  controlling  means  for  input- 
ting  reproduction  data  reproduced  from  the  s 
record  mediums  and  the  additional  data  corre- 
sponding  to  the  reproduction  operation,  adding 
the  additional  data  corresponding  to  the  repro- 
duction  operations  to  the  reproduction  data, 
and  outputting  the  resultant  data  to  the  corre-  10 
sponding  data  controlling  portion  through  the 
independent  output  serial  transmission  line. 

2.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  1  ,  15 

3.  The  data  recording/reproducing  apparatus  as  set  25 
forth  in  claim  1  , 

4.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  1  ,  40 

wherein  the  central  controlling  means  of  each 
of  the  disk  array  units  inputs  the  additional  data,  is- 
sues  record  completion  status  data  that  represents 
that  the  record  data  has  been  recorded  to  the  record 
medium,  and  outputting  the  status  data  from  the  re-  45 
production  data  controlling  means  to  the  data  con- 
trolling  portion  through  the  independent  output  se- 
rial  transmission  line. 

5.  The  data  recording/reproducing  apparatus  as  set  so 
forth  in  claim  1  , 

wherein  the  central  controlling  means  of  each 
of  the  disk  array  units  reads  the  reproduction  data 
from  the  record  mediums  and  outputs  additional  da- 
ta  corresponding  to  reproduction  request  addition  55 
data  that  causes  data  to  be  reproduced  from  the 
record  mediums  when  the  reproduction  request  ad- 
ditional  data  is  input  from  the  data  controlling  means 

through  the  record  data  controlling  means. 

6.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  1  , 

wherein  the  randomly  accessible  record  medi- 
ums  are  hard  disks,  and 
wherein  the  disk  array  units  are  hard  disk 
drives. 

7.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  1  , 

wherein  the  randomly  accessible  record  medi- 
ums  are  hard  disks,  and 
wherein  each  of  the  disk  array  units  is  com- 
posed  of  a  plurality  of  recording/reproducing 
hard  disk  drives  and  a  parity  data  recording/re- 
producing  hard  disk  drive. 

8.  Data  recording/reproducing  apparatus  having  a 
plurality  of  disk  array  units  for  recording/reproduc- 
ing  data,  comprising: 

a  plurality  of  data  controlling  portions  for  distrib- 
uting  input  data  to  the  disk  array  units;  and 
an  independent  input  serial  transmission  line 
and  an  independent  output  serial  output  trans- 
mission  line  for  inputting  and  outputting  data 
between  a  said  plurality  of  data  controlling  por- 
tions  and  the  disk  array  units, 
wherein  the  input  data  has  a  predetermined 
length  and  is  divided  into  time  slots  correspond- 
ing  to  the  number  of  said  plurality  of  data  con- 
trolling  portions,  the  input  data  being  supplied 
to  said  plurality  of  data  controlling  portions  with 
the  divided  time  slots,  said  plurality  of  data  con- 
trolling  portions  operating  with  the  divided  time 
slots,  and 
wherein  each  of  the  disk  array  units  comprises: 
a  plurality  of  randomly  accessible  record  medi- 
ums; 
record  data  controlling  means  for  detecting  a 
synchronous  signal  in  synchronization  with  the 
time  slots,  dividing  the  input  data  received  from 
the  data  controlling  portion  through  the  inde- 
pendent  input  serial  transmission  line  into 
record  data  and  additional  data  corresponding 
to  the  synchronous  signal,  the  record  data  be- 
ing  recorded  to  the  randomly  accessible  record 
mediums,  the  additional  data  being  other  than 
the  record  data; 
central  controlling  means  for  inputting  the  ad- 
ditional  data  and  outputting  additional  data  cor- 
responding  to  the  reproduction  operation  of 
each  of  the  disk  array  units  when  data  is  repro- 
duced  from  the  record  mediums;  and 
reproduction  data  controlling  means  for  input- 

wherein  the  record  data  to  be  recorded  and  the 
reproduction  data  reproduced  from  the  disk  ar- 
ray  unit  are  an  audio  signal  and/or  a  video  sig- 
nal,  and  20 
wherein  the  additional  data  is  command  data 
for  causing  the  disk  array  unit  to  record  the 
record  data. 

wherein  the  disk  array  unit  further  comprises: 
a  data  multiplexer  for  inputting  the  record  data 
received  from  the  record  data  controlling  30 
means,  distributing  the  record  data  to  a  plurality 
of  the  randomly  accessible  record  mediums, 
combining  the  reproduction  data  reproduced 
from  the  randomly  accessible  record  mediums, 
and  outputting  the  resultant  data  as  the  repro-  35 
duction  data  to  the  reproduction  data  control- 
ling  portion. 

7 
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ting  the  reproduction  data  reproduced  from  the 
record  mediums  and  the  additional  data  corre- 
sponding  to  the  reproduction  operation,  gener- 
ating  a  synchronous  signal,  adding  data  corre- 
sponding  to  the  reproduction  operation  to  the  s 
synchronous  signal,  and  outputting  the  result- 
ant  data  to  the  data  controlling  portion  through 
the  independent  output  serial  transmission  line. 

9.  The  data  recording/reproducing  apparatus  as  set  10 
forth  in  claim  8, 

wherein  data  that  is  input  to  the  record  data 
controlling  means  and/or  data  that  isoutputfrom  the 
reproduction  data  controlling  means  is  composed 
of  the  synchronous  signal,  the  additional  data  other  15 
than  the  record  data  or  additional  data  correspond- 
ing  to  the  reproduction  operation,  and  the  record  da- 
ta  or  the  reproduction  data  disposed  in  the  order. 

10.  The  data  recording/reproducing  apparatus  as  set  20 
forth  in  claim  8, 

wherein  the  record  data  and  the  reproduction 
data  are  an  audio  signal  and/or  a  video  signal, 
and  25 
wherein  the  additional  data  other  than  the 
record  data  is  command  data  for  causing  the 
disk  array  unit  to  record  the  record  data. 

11.  The  data  recording/reproducing  apparatus  as  set  30 
forth  in  claim  8, 

wherein  the  disk  array  unit  further  comprises: 
a  data  multiplexer  for  inputting  the  record  data 
received  from  the  record  data  controlling  35 
means,  distributing  the  record  data  to  the  ran- 
domly  accessible  record  mediums,  combining 
the  reproduction  data  reproduced  from  the  ran- 
domly  accessible  record  mediums,  and  output- 
ting  the  resultant  data  as  the  reproduction  data  40 
to  the  reproduction  data  controlling  portion. 

12.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  8, 

wherein  the  central  controlling  means  of  each  45 
of  the  disk  array  units  inputs  the  additional  data,  is- 
sues  record  completion  status  data  that  represents 
that  the  record  data  has  been  recorded  to  the  record 
medium,  adding  the  record  completion  status  data 
to  the  synchronous  signal  issued  from  the  reproduc-  so 
tion  data  controlling  means,  and  outputting  the  re- 
sultant  signal  to  the  data  controlling  portion  through 
the  independent  output  serial  transmission  line. 

13.  The  data  recording/reproducing  apparatus  as  set  55 
forth  in  claim  8, 

wherein  the  central  controlling  means  of  each 
of  the  disk  array  units  reads  the  reproduction  data 

from  the  record  mediums  and  outputs  additional  da- 
ta  corresponding  to  reproduction  request  addition 
data  that  causes  data  to  be  reproduced  from  the 
record  mediums  when  the  reproduction  request  ad- 
ditional  data  is  input  from  the  data  controlling  means 
through  the  record  data  controlling  means  along 
with  the  synchronous  signal. 

14.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  8, 

wherein  the  randomly  accessible  record  medi- 
ums  are  hard  disks,  and 
wherein  the  disk  array  units  are  hard  disk 
drives. 

15.  The  data  recording/reproducing  apparatus  as  set 
forth  in  claim  8, 

wherein  the  randomly  accessible  record  medi- 
ums  are  hard  disks,  and 
wherein  each  of  the  disk  array  units  is  com- 
posed  of  a  plurality  of  recording/reproducing 
hard  disk  drives  and  a  parity  data  recording/re- 
producing  hard  disk  drive. 

16.  Data  recording/reproducing  method  for  causing  a 
plurality  of  disk  array  units  to  record/reproduce  da- 
ta,  comprising  the  steps  of: 

(1)  distributing  input  data  into  the  disk  array 
units  with  time  slots  corresponding  to  the 
number  of  a  plurality  of  data  controlling  portions 
to  which  the  input  data  is  supplied; 
(2)  supplying  data  that  is  output  from  each  of 
the  data  controlling  portions  to  each  of  the  disk 
array  units  through  an  independent  input  serial 
transmission  line  disposed  between  each  of  the 
data  controlling  portions  and  each  of  the  disk 
array  units,  the  independent  input  serial  trans- 
mission  line  composing  a  serial  transmission 
line  portion  along  with  an  independent  output 
serial  transmission  line; 
(3)  dividing  the  input  data  that  is  input  at  step 
(2)  into  record  data  and  additional  data,  the 
record  data  being  recorded  on  a  plurality  of  ran- 
domly  accessible  record  mediums  that  com- 
prise  each  of  the  disk  array  units,  the  additional 
data  being  data  other  than  the  record  data; 
(4)  inputting  the  additional  data  and  outputting 
additional  data  corresponding  to  a  reproduction 
operation  of  which  data  is  reproduced  from 
each  of  the  randomly  accessible  record  medi- 
ums;  and 
(5)  inputting  reproduction  data  reproduced  from 
each  of  the  record  mediums  and  additional  data 
corresponding  to  the  reproduction  operation, 
adding  the  additional  data  corresponding  to  the 
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reproduction  operation  to  the  reproduction  da- 
ta,  and  outputting  the  resultant  data  to  each  of 
the  data  controlling  portions  through  the  inde- 
pendent  output  serial  transmission  line. 

5 
17.  The  data  recording/reproducing  method  as  set  forth 

in  claim  16, 

18.  The  data  recording/reproducing  method  as  set  forth 
in  claim  16,  further  comprising  the  step  of: 

supplying  the  record  data  that  is  output  at  step 
(8),  distributing  the  record  data  to  the  randomly  ac-  20 
cessible  record  mediums,  combining  the  reproduc- 
tion  data  reproduced  from  the  randomly  accessible 
record  mediums,  and  outputting  the  resultant  data 
as  the  reproduction  data  to  the  step  (3). 

25 
19.  The  data  recording/reproducing  method  as  set  forth 

in  claim  16, 
wherein  the  step  (4)  is  performed  by  inputting 

the  additional  data  other  than  the  record  data  at  the 
step  (3)  and  outputting  a  record  completion  status  30 
data  that  represents  that  the  record  data  has  been 
recorded  to  the  record  mediums  to  the  data  control- 
ling  portions  through  the  independent  output  serial 
transmission  line. 

35 
20.  The  data  recording/reproducing  method  as  set  forth 

in  claim  16, 
wherein  the  step  (4)  is  performed  by  reading 

the  reproduction  data  from  each  of  the  record  me- 
diums  and  outputting  additional  data  corresponding  40 
to  the  reproduction  operation  when  reproduction  re- 
quest  additional  data  for  causing  data  to  be  repro- 
duced  form  the  record  medium  is  input  from  the  data 
controlling  means  through  the  independent  input 
serial  transmission  line.  45 

21  .  The  data  recording/reproducing  method  as  set  forth 
in  claim  16, 

22.  The  data  recording/reproducing  method  as  set  forth  55 
in  claim  16, 

wherein  the  randomly  accessible  record  medi- 

ums  are  hard  disks,  and 
wherein  each  of  the  disk  array  units  is  com- 
posed  of  a  plurality  of  recording/reproducing 
hard  disk  drives  and  a  parity  data  recording/re- 
producing  hard  disk  drive. 

23.  Data  recording/reproducing  method  for  causing  a 
plurality  of  disk  array  units  to  record/reproduce  da- 
ta,  comprising  the  steps  of: 

(1)  distributing  input  data  into  the  disk  array 
units  with  time  slots  corresponding  to  the 
number  of  a  plurality  of  data  controlling  portions 
to  which  the  input  data  is  supplied; 
(2)  supplying  data  that  is  output  from  each  of 
the  data  controlling  portions  to  each  of  the  disk 
array  units  through  an  independent  input  serial 
transmission  line  disposed  between  each  of  the 
data  controlling  portions  and  each  of  the  disk 
array  units,  the  independent  input  serial  trans- 
mission  line  composing  a  serial  transmission 
line  portion  along  with  an  independent  output 
serial  transmission  line; 
(3)  detecting  a  synchronous  signal  that  is  add- 
ed  to  the  input  data  at  the  step  (2)  and  that  syn- 
chronizes  with  the  time  slots  and  dividing  the 
input  data  into  record  data  and  additional  data 
corresponding  to  the  synchronous  signal,  the 
record  data  being  recorded  to  a  plurality  of  ran- 
domly  accessible  record  mediums,  the  addi- 
tional  data  being  data  other  than  the  record  da- 
ta; 
(4)  inputting  the  additional  data  and  outputting 
additional  data  corresponding  to  a  reproduction 
operation  of  which  data  is  reproduced  from 
each  of  the  randomly  accessible  record  medi- 
ums;  and 
(5)  inputting  reproduction  data  reproduced  from 
each  of  the  record  mediums  and  additional  data 
corresponding  to  the  reproduction  operation, 
generating  the  synchronous  signal,  adding  the 
reproduction  data  and  the  additional  data  cor- 
responding  to  the  reproduction  operation  to  the 
synchronous  signal,  and  outputting  the  result- 
ant  data  to  each  of  the  data  controlling  portions 
through  the  independent  output  serial  transmis- 
sion  line. 

24.  The  data  recording/reproducing  method  as  set  forth 
in  claim  23, 

wherein  data  that  is  input/output  through  the 
independent  input  serial  transmission  line  and/or 
the  independent  output  serial  transmission  line  is 
composed  of  the  synchronous  signal,  additional  da- 
ta  other  than  the  record  data  or  additional  data  cor- 
responding  to  the  reproduction  operation,  and 
record  data  or  reproduction  data. 

wherein  the  record  data  to  be  recorded  and  the 
reproduction  data  reproduced  from  the  disk  ar-  10 
ray  unit  are  an  audio  signal  and/or  a  video  sig- 
nal,  and 
wherein  the  additional  data  is  command  data 
for  causing  the  disk  array  unit  to  record  the 
record  data.  is 

wherein  the  randomly  accessible  record  medi-  so 
urns  are  hard  disks,  and 
wherein  the  disk  array  units  are  hard  disk 
drives. 
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25.  The  data  recording/reproducing  method  as  set  forth 
in  claim  23, 

wherein  the  record  data  and  the  reproduction 
data  are  an  audio  signal  and/or  a  video  signal,  s 
and 
wherein  the  additional  data  is  command  data 
for  causing  the  disk  array  unit  to  record  the 
record  data. 

10 
26.  The  data  recording/reproducing  method  as  set  forth 

in  claim  23,  further  comprising  the  step  of: 
inputting  the  record  data  that  is  output  at  the 

step  (3),  distributing  the  record  data  to  the  randomly 
accessible  record  mediums,  inputting  the  reproduc-  is 
tion  data  reproduced  from  each  of  the  record  medi- 
ums,  combining  the  reproduction  data,  and  output- 
ting  the  combined  data  to  the  step  (3). 

27.  The  data  recording/reproducing  method  as  set  forth  20 
in  claim  23, 

wherein  the  step  (4)  is  performed  by  inputting 
the  additional  data  other  than  the  record  data  ob- 
tained  at  the  step  (3),  outputting  record  completion 
status  data  that  represents  the  record  operation  of  25 
each  of  the  record  mediums  has  been  completed  to 
each  of  the  record  mediums,  and  outputting  the 
record  completion  status  data  to  each  of  the  data 
controlling  portions  through  the  independent  output 
serial  transmission  line.  30 

28.  The  data  recording/reproducing  method  as  set  forth 
in  claim  23, 

wherein  the  step  (4)  is  performed  by  reading 
the  reproduction  data  form  each  of  the  record  me-  35 
diums  and  outputting  the  reproduction  data  corre- 
sponding  to  reproduction  request  additional  data  for 
causing  data  to  be  reproduced  from  each  of  the 
record  mediums  when  the  reproduction  request  ad- 
ditional  data  is  input  from  each  of  the  data  control-  40 
ling  means  through  the  independent  input  serial 
transmission  line. 

29.  The  data  recording/reproducing  method  as  set  forth 
in  claim  23,  45 

30.  The  data  recording/reproducing  method  as  set  forth 
in  claim  23, 

hard  disk  drives  and  a  parity  data  recording/re- 
producing  hard  disk  drive. 

31.  A  data  format  of  data  being  input/output  to/from  a 
plurality  of  disk  array  units, 

wherein  each  of  the  disk  array  units  has  an  in- 
dependent  input  serial  transmission  line  and  an 
independent  output  transmission  line  that  com- 
pose  a  serial  transmission  line  portion, 
wherein  data  that  is  input/output  to/from  each 
of  the  disk  array  units  through  the  serial  trans- 
mission  line  portion  is  composed  of  data  re- 
gions  that  are  synchronous  signal  data,  com- 
mand  data  for  causing  each  of  the  disk  array 
units  to  perform  a  record  operation  and/or  a  re- 
production  operation,  status  data  that  repre- 
sents  the  record  state  and/or  reproduction  state 
of  each  of  the  disk  array  units,  and  record  and/ 
or  reproduction  data  for  each  of  the  disk  array 
units. 

32.  The  data  format  as  set  forth  in  claim  31  , 
wherein  the  data  regions  are  structured  in  the 

order  of  the  synchronous  signal  data,  the  command 
data  or  the  status  data,  and  record  data  and/or  re- 
production  data. 

33.  The  data  format  as  set  forth  in  claim  31  , 
wherein  each  of  the  disk  array  units  divides 

the  data  that  is  input/output  through  the  serial  trans- 
mission  line  portion  into  predetermined  time  slots 
corresponding  to  the  synchronous  signal  and 
records/reproduces  the  record  data  and/or  the  re- 
production  data. 

34.  The  data  format  as  set  forth  in  claim  33, 
wherein  the  predetermined  time  slots  are  time 

slots  corresponding  to  the  number  of  the  disk  array 
units. 

35.  The  data  format  as  set  forth  in  claim  31  , 
wherein  each  of  the  disk  array  units  records/ 

reproduces  the  record  data  and/or  the  reproduction 
data  corresponding  to  the  synchronous  signal. 

36.  The  data  format  as  set  forth  in  claim  31  , 
wherein  data  that  is  input/output  through  the 

serial  transmission  line  portion  is  audio  data  and/or 
video  data. 

35 

40 

wherein  the  randomly  accessible  record  medi- 
ums  are  hard  disks,  and 
wherein  the  disk  array  units  are  hard  disk 
drives.  so 

wherein  the  randomly  accessible  record  medi-  ss 
urns  are  hard  disks,  and 
wherein  each  of  the  disk  array  units  is  com- 
posed  of  a  plurality  of  recording/reproducing 
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